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(57) Pec|3epaT: 

npeAno)KeHHoe ycrpoRcTBO OTHOcmcfl k 
o6;iacTki paAMOCBfiski m MO>KeT 6biTb 
MonojibsoBaHO b KOCMH^ecKnx n HasewHbix 
cuoTewax cbhsm, ncnojibsyiomMX 
npocTpaHCTBeHHyio M0fly;ifli4nio, JlnHun 
paflMOCBflsn, coflepjKamaa Ha nepeflaioineii 
CTopoHe pasBeTBMTenb moluhocth, ABa 
aMnnnTYflHbix MOflyjifiTopa, napac|Da3HbiR 
ycMfiMTenb n flse nepeflaroii^Me aHTeHHbi, Ha 
npusMHOM CTopoHe flse npi/iewHbie aHieHMbi, 
cyMMarop. BbiMMTarejib. OHM. cpaaoBpainaTenb 
Ha 90° n fleMOflyjiFTop. OAHaKO ASHHoe 
ycipoMCTBO oSnaAaeT HeAOOTaTOHHofl 
noMexoaainnLAeHHOCTbto b cnynae npi/iMeHeHiin 
AncKpeTHbix cociaBHbix HacTOTHbix ci/imanoB c 
cjjaaoBoii MaHnnyjifluneCi, nweioiAnx pnA 
npeMMyinecTB nepeA lUMpoKonojiocHbiMM ct>M 



cumanaMM. BBeAeHne reneparapa HecyiAeiS 
^acTOTbi n 6jioKa ymoBoR MOAy/iflL^nn Ha 
nepeAaioLAei^ CTopoHe, a raioKe Asyx 
nepecTpanBaewbix (tsMJibTpoB, KoppennmioHHoro 
npneuHMKa, nonocxiBoro ctikiJibipa, 

aMn/imyAHoro orpaHmmem, CMeci/iiejifl 
KHioHeti H aneMeHTOB 3aAep>KKM nosBOJinjio 
yBennHHTb noMexoaaiAi/iiAeHHOCTb, Be;iHHi/iHa 
KOTopoCi onpeflensieTCfl no/iocaMU 
nepecTpansaeMbix cfJHnbipoB, mto m nanneTcn 
flocTuraeMbiM lexHUHecKUM pesyjibTaiOM. 9 v\n. 
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(54) RADIO COMMUNICATION LINE WITH THREE- DIMENSIONAL MODULATION 



(57) Abstract: 

FIELD: radio communication, in 
particular, space and earth communication 
systems. SUBSTANCE: transmitting part of 
device has power splitter, two amplitude 
modulators, paraphase amplifier, and two 
transmitting antennas. Receiving part of 
device has two receiving antennas, adder, 
subtraction unit. iow-pass filter, 
quarter-phase shifter. and demodulator. 
State-of-the-art device has low stability to 
noise in cases, when discrete complex 
phase-shift keyed signals are used, which 
are better than wide-band 

frequency-modulated signals. Goal of 



invention is achieved by introduced carrier 
frequency oscillator, and angular modulation 
unit at transmitting part, and two tuned 
filters, correlation receiver, band-pass 
filter, amplitude clipper, key mixer and 
delay gates. Level of stability to noise 
depends on bandwidth of tuned filters. 
EFFECT: increased stability to noise. 10 dwg 
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□peAnaraeMoe ycrpoMCTBO OTHOCMTca k 
o6nacTM paAnocBflSM m mokbt 6biTb 
ncnonbsoBaHO b KOCMUHecKnx m HaaeMHbix 
cucTewax cbasm, Mcno/ibsyiomMX 
npocTpaHCTBeHHyio MOflynflunio. 

MsBecTHbi ycTpoRcTsa Ann paAnocBnan c 
noBTopHbiM McnojibsOBaHneM MacTOTbi (cm. nai. 
CliJA N 4087818, nar. S^noHnn N 54-41856), b 
KOTopbix noBTopHoe ncnojibaoeaHne '-lacTOTbi b 
ycnoBMfix MsweHeHMfl napaMerpoe cpeflbi 
pacnpocTpaHeHun curHanoe m naMeHeHna 
B3anMHoro pacnono>KeHM3 aHTeHH flocTuraeTC^ 
sa CHei o6ecneHeHHfl opToroHanbHOCTi/i no 
nonflpnaauMn AByx OAHOBpeivieHHO 
nepeAasaeivibix curHanoB c KpyroBOM mjim 
jiMHeMHOM non;ipi/i3aLiMePi. OAHaKO stu 
ycTpoMCTsa ns-sa sbicoKnx TpeSoBaHnii k 
TOHHOCTH o6ecneMeHi/ifl oproroHajibHOCTH no 
nojinpMsai^kiki nepeAaBaeuux CMmanoB kiMeioT 
cno>KHyio cucTewy aBTonoACTpoflKi/i, 
ncnonb3yioi4yio cneuinajibHbie nnjioT-cumajibi. 
KpoMe Toro, npnivieHeHne nunoT-cumanoB 
Tpe6yeT BbiAeneHMfl AonoriHi/iTejibHbix 
MacTOTHbix KaHanoB, He cosnaAaioLi^nx co 
cneKTpoM nepeAasaewbix CMrHanoB, mto 
cyiAecTseHHO ycno>KHfleT KOHcrpyKLinKD 
ycTpoi^cTBa M yxyALiiaer era 

noMexo3auj,niij,eHHocTb. 

HsBBCTHO TaioKe ycTpoi^cTBO no a.c.N 
1141978, coAepjKaii^ee p,Ba Kanana, b oahom vis 
KOTopbix HHcjaopwaL^nn nepeflaeicn c 
ncnonbsoBaHneM ymoBoPi MOflyjinuHH, a bo 
BTopoM KaHane - c Hcno/ibsoBaHneM 
AonojiHMTejibHOM MOAyJifiUMn cumajioB no 
nojifipusaunn bojih, nosBonsioti^eii nepeAaBaib 
AonojiHMTenbHyio HHCpopMauiUKJ (noBTopHo 
ncnonb30BaTb MacTOTy), 

OAHaKO B cnynae ncnonbsoBaHna 
LunpoKonojiocHbix curHanoB, mto xapaKTepHO 

Aflfl COBpeMeHHblX CMCTeW CBflSM, HMSKa 

noMexoycTOM^MBOCTb npnewa HHcfjopMauuM no 
BTopowy Kanany, oeyanoaneHHan huskoS^ 
noMexoycTof^HMBOCTbio onopHoro CHmana Ann 

cnHxpoHHoro fleieifTopa. 

Han6onee 6nM3KHM no lexHUHecKofl 
cyLUHocTM K saflBJifieMOMy oSijeKTy flanaeTCJi 

yCTpOMCTBO C nOBTOpHblM MCnOJlbSOBaHHeM 

HacTOTbi no nareHiy PM 2001531 CI, npuHnroe 
3a npoTOTun. 

0yHKi4HOHanbHafl cxena 
ycTpoMCTBa-npoTOTuna npuBSAena na cjDnr. 1 , 
rp,e BBefleHbi o6o3HaMeHHfl: 

1 - reHepaiop curHanoB, 

2 - pasBeTBMTenb moluhoctm, 

3, 4 - nepBbiCi n BTopoC^ awnnnTyAHbie 
MOAyJiJiTopbi, 

5 - npoTMBOcfiasHbiM yoMJiMTejib, 
6, 7 - nepeflaioLUMe aHTenhbi, 
8, 9 - npneMHbie aHTeHHbi, 
10 - cyMMaiop, 

12 - cjDasoBpainaTenb Ha 90°, 

13 - nepeMHOJKMTenb, 

14 - ASMOflyjifiTop ocHOBHoro cooBineHMfi, 

15 - c|3MJlbTp HM)KHHX HaCTOT (0HH). 

YcTpoticTBO-npoTOTMn coAepxMT Ha 
nepeAaioineiS ciopone reneparap curnanoB 1, 
BbixoA KOTopora coeAMHen co bxoaom 
paaeeTBHTejin mol^hocth 2. nepsbifi n BiopoCi 
BbixoAbi KOToporo cooTBeicTBeHHO Hepea 
nepBbiM 3 M BTopoCi 4 aMnjinryAHbie 
MOAynflTopbi coeAHHeHbi c nepsoPi 6 m BTopoCi 7 
nepeAaiomnMH aHTeHHaMU, nepsbiPi v\ BTopoPi 
BbixoAbi npoTHBO0a3Horo yci/iJiMTe;i5i 5 
cosAMHeHbi c ynpaBTifiiOL^MMM BXOAaMki 



aMnjimyAHbix MOAyJifiTopoB 3, 4 
cooToeTCTBeHHO, a BXOA flBfiaeTCfl bxoaom 
AonojiHMTejibHoro coo6tneHMfl ycipoPicTBa, na 
npHewHOM CTopoHe nepsyio 8 v\ BTopyio 9 
npnewHbie aHienHbi, BbixoAbi KOTopbix 
coeAHHeHbi cooTBercTBeHHO o nepBbiMM i/i 
BTopbiMM BXOAaMU cyMMaTopa 10 M BbNUTaiejin 
11, BbixoA BbNUTarejin 11 ^epes 
nepeMHOxmejib 13 coeflUHen co bxoaom 0H4 
1 5, BbixoA KOToporo nanneTcn AonojiHMTejibHbiM 
BbixoAOM ycTpoMCTBa, BbixoA cyMMaropa 10 
Mepe3 cfjasoBpau^aTenb na 90° 12 coeAHHen c 
ApyruM BXOAOM nepeMHO)KHTenfl 13 n co bxoaom 
AewoAynflTopa ocHOBHoro coo6in8HMfl 14, 

BblXOA KOTOpora JlBJineTCn OCHOBHbIM BblXOAOM 

yOTpOMCTBa. 

ycTpoCicTBO-npoTOTMn pa6oTaeT cneflyioiumvi 

o6pa30M. 

renepaTop cumajia 1 , MOAyJiMpoBaHHbiR no 
0a3e MJ1M "^acToie ochobhnm coo6ineHMeM, 
cjaopMnpyer cuman bmab 

Uo(t) = VoCOSM;(t), (1) 

TAe Vc - aMnjiMTyAa curHana; 

H'(t) = «(t)+<p(t). 

(0 - ymoBafl MacTora; 

(p(t) - cj:yHKL(Mfi MSMeHSHMfl 4)a3bi cumana, 

COOTSeTCTByiOL^afl CtDa30B0Ci HJIH MaCTOTHOS^ 

MOAynflL(MM OCHOBHbIM coo6ineHneM. 

Ci-irHaji (1) nocTynaer Ha bxoa pasBexBHTensi 
Mo^HocTM 2 rfle nponsBOflMTCfl pa3AejieHMe 
MOLUHocTn nonojiaM m Ka>i<AaFi nonoBMHa 3T0M 
MoinHOCTM cooTBeTCTBeHHO c nepBOfo n BToporo 
BbixoAOB nocTynaei na BXOAbi nepsoro 3 n 
BToporo 4 awnjiMTyAHbix MOAVnflTopos, 
BbinojiHeHHbix B BMAe ynpaBfi^ieMbix 
BbicoKOMacTOTHbix ycufinTejieC^, B hux 
awnjiMTyAa npoxoAfliMux curHanoB n3MeH5ieTc;i 
npoTMBOc|3a3HO no 3aK0Hy AonoriHUTenbHoro 
cooe^eHMfi c noMoinbio Hanpfl>KeHnfi, 
CHMMasMbix c npoTHBOc^aaHoro yci/iJinTejin 6. 
ripn 3T0M cHrHanbi Ha BbixoAax MOAyJiniopoB 3, 

4 HMeiOT BHA 

U3(t)=V[1+f(t)]cosH,(t),(2) 
U4(t)=V[1-f(t)]cosH,(t),(3) 
TAe V - aMnnnryfla. 

f(t) - cfjyHKLiufi nsMeneHun awnjinTyAbi 
cumana, cooTBeTCTByHDO^afl AononHnrenbHOMy 
cooGiAeHHK). 

Cumanbi (2) m (3) MSJiynaioTcn b 
npocipaHCTBO nepep,amii\v\MV\ aHxeHHaMU 6, 7. 

Ha cjjur, 2 noKasano pacnojio>KeHne b 
npocipaHCTBe nepeAaioinnx 6, 7 n npneMHbix 8, 
9 aHTeHH. 

riepeAaioLUMe n npneMHbie aHTSNHbi 
pacnojiaraioTCfl cuMMerpHMHO OTHOcnTenbHO 
OCM 00 ^ coeAMHflKDLneM cepeAMHbi 6a3 
aHTGHH dj, Or. Mbi paccMaipuBaeM cnyqaM, 
KorAa HOT pa3Bfl3Ki/i Me>KAy nepeAatou^nMH 6.7 m 
npneMHbiMn 8. 9 aHTeHHaMM. hto HMeei mbcto 
npnZT« dj, ZR«dR, 

PAe Zy, Zr - paawepbi anepiyp nepeAarau^MX 
M npkieMHbix aHTeHH. 

B 3T0M cnynae AnarpaMMbi HanpaBJieHHOcin 
aHTeHH npaKTMMecKM nojiHOCTbio 

nepeKpbisaioTCfl 

Ha BbixoAax npMeMHbix aHTeHH 8, 9 nony-iMM 
cumanbi 

U Cti = V El + f Ct>lco5lllCt) + 
8 n ^ 

+ V [l-r(t>lcos[4Kt>-&l|l(l , (4> 
U^tt) = V El-f (t}lcosl|l(t> + 
+ V CI.>]cosCUl(t>-Al|D , (5} 
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rfle Vp - aMnnmyfla curHajia b Mecre 
npneivia, o6ycnoBJieHHafl nanyHeHneM oflHoti m3 
nepeflaioLUMX aHieHH; 

A<p - pasHOCTb cjaaa, B03HHKaK3inan or 
pasHOCTH xoAa ny-ieti. KOTopan onpeAejiMTcn kbk 

Alp = wAt = w — , 

rfle At - BpeMfl, HeoBxoflUMoe Ann 
npeoAOJieHMfl paAMOBOJiHoPi paccTonHUfl ^1 
(pasHOCTM xofla jiyneM); 
C - CKopocTb CBera. 
TaKKaK _ J M _ ^"^-"^ 



zn 



Ma reoMerpuHecKnx nocTpoeHMH Ha dpv\r. 2 
cneAyer, hto 

b,l = A slTlB = — — . t7> 

T ZD 

noflCTaBUM (7) B (6) n nojiy^MM 
nd Cd +11 > 

Am,. ^ " . <s> 

rfle - flnnHa bojimbi 

D - paccTOFiHMe Me>KAy nepeflaKJi^ePi n 
npneMHoR aHieHHaMn. 

Ha BbixoAax cyMMaxopa 10 m BbiHUTaiejis 
Syflyr flePicTBoeaTb curHanbi 

U2(t) = 2Vn{0OS,^(t)+COS[v,(t)-A<p]} , (9) 
UaW = 2Vnf(t){COSv(t)-COS[v,,(t)-A(p]} . (10) 

riocjie npeoOpasoBaHun nojiynkiM 



11 



^1 



Ma Bbipa>KeHMti (11), (12) bhaho, hto cuman 
c Bbixofla cyMwaropa 10 HMeer TonbKO ymoeyKi 
MOflynflL(MK! cjDyHKLiMeii (fit) (nocKonbKy <^{t) 
- (a(t)+<p(t), a cumaji c Bbixofla BbNMTaTena 1 1 
nweer KaK yrjiosyio, tbk m aMnjiHTyflHyio 
MOflynflL(MK) 4)yHKL^neti f(t). HeoCxoflUMO 
OTMernTb, HTO 3Ta aMnjiMTyflHan MOflyjini^Mn 
ecTb peaynbTaT npocipaHCTBeHHoii MOflyjinuuM 
cufHana, najiyHaeworo nepeflaiomnMH 
aHTeHHaMH. 

PaflHOJlUHMK) CBflSH C flOnOJlHMiejlbHOi^ 

npocrpaHCTBeHHoCi Mop,ynau,v\ev\ CMPHana mo>kho 
paccMarpuBaTb kbk flByxKBHajibHyio. O^eBUflHO, 
MTO K03c|3ct)MLiMeHTbi nepeflaMM ci/imanoB b 
KaHanax ymoBoPi m npocTpaHCiBeHHoPi 
MOflynfli^MM aBJisiKJTCfi nepnoflMMecKHMM 
cjDyHKi^nnMH cflBura cjaaa Aip, KOTopbiCi nanneicn 
c|DyHKL^i/iei^ paccTOflHMff Me>Kfly aHieHHaui/i Ha 
nepeflaioineCi n npnewHot^ CToponax cIt v\ dp, 
flajibHOCTH canan fl n flnnHbi bojihn \. dpn 
Aid - - zn i^03ct)c|3HL^neHTbi nepeflaMM 

paBHbl, npM 3T0M 

Uj,<t,> = zVa-v^oos j^UKt)- ^J. (13) 



U,(t> 



f (t)! 



1 IJI(t>. 



(14) 



AMnnnTyflHO-MOflynnpoBaHMbiii curnan (12) 
c Bbixofla BbiHMTaTenfl 1 1 nocTynaeT na Bxofl 
L^enoHKi/i nocneflosaTeTibHO BKntoHeHHbix 
nepeMHO)KMTenfl 13 n OHM 15. 

3Ta L^enoMKa nrpaeT ponb cnHxpoHHoro 
fleMOflyjiaiopa (cM.B.C.AHflpeeB "Teopun 
nejiUHeCiHbix ajieKjpuHecKnx i^eneCi" M. "P v\ C" 
1982 r., crp.lOO), na Bbixofle KOToporo 



BbiflejineTCfl flonojiHUTejibHoe coo6i4eHMe, 
nepeflaBaBiueecn no Kanany npocipaHCTBeHHoCi 
Mopf/mu,m. 

MToSbi McnojibaoBaTb BbixoflHof^ cuman 
cyMMaiopa 10 b KanecTBe onopHoro flnfi 
cnHxpoHHoro fleMOflyjifliopa, era Heo6xoflHMO 
ccpaanpoBaib cxi sxoflHbiM curHanoM aiora 
flewoflyjiflTopa. flna STora cny>KHT 
(faaoBpainarejib Ha 90° 12 

Curnan c Bbixofla cjoaaoBpainaTeTia 12 
MOflyjinpoeaH TonbKO no ymy. riosTOMy oh 
nocTynaei f[na fleMOflynfmuM no yrny na 
flewoflyjifiTop ocHOBHora coo6LneHMfl 14. na 

BblXOfle KOTOpOrO BblflBJlfleTCfl OCHOBHOe 

cooSu^eHi/ie, nepeflaBasLueecfl no KaHany 
ymoBoCi Mopf/mwxm. 

OflHaKO ycipoiScTBO oSjiaflaei 
HeflociaTOMHoii noMexoaainnLi^eHHOCTbio b 
cnyMae npuMeHeHWfi flwcKpeTHbix cocTaBHbix 
MacTOTHbix CMrhaTioB c ctDaaoBOM MaHMnyjifli4Mei^ 
(flCM - 0M), MMeioLUMX pflfl npenMymecTB nepefl 

LUHpOKOnOTIOCHblMM 0M curHaTiaMM, 

ncnonbsyeMbiMM e npoTOTune. KaK nsBecTHO, b 
ycjioBMHX BosfleMCTBMfl noMex c 
HepaBHOwepHOM cneKTpanbHOM nnoTHOCTbio 
jiymuHMH OKasbiBaioTcyi curHanbi, b 
HanMeHbiuefi cieneHi^ coBnaflaiomMe c 
aflflHTHBHbiM luywoM. SioMy ycnoBnio flCM - *M 
curhan yfloaneiBopjieT b 6o;iee noiiHofi wepe, 
HeM ci/iman LUflC - <S>M, hto njiJuocTpi/ipyeicn na 
cjanr. 5, rfle M3o6pa>KeHa 4acT0TH0-BpeMeHHafl 
njiocKOCTb, Ha KOTopoPi mipuxoBKoiii Bbifleneno 
pacnpeflSJieHi/ie SHeprnn flCM - *M curHana. 
SHeprnfl LUnC - 0M curHana pacnpeflenena na 
nnomam F T pasHOMepHO. OKpanienHbiM iiiyM 
npeflciaaneH npefleiibHbiMn ABneHUflMn - 
yaKonojiocHofi n HMnynbCHot^ noMexaMM 
(M3o6pa)KeHbi onnoLUHoR LurpuxoBKoCi). 

fljisi noBbiiueHUfl noMexoaaLi^mneHHOCTH b 
ycTpoRcTBO- npoTOTun, coflep>KaLnee na 
nepeflaioLnei^ CTopone 6jiok yrnoBoC^ 
MOflyjumMi/i, Bbixofl KOToporo COeflMHeH CO 
BxoflOM paaseTSMTejifl mou^hoctm, ABa Bbixofla 
KOToporo coeflUHeHbi cooTBeTCTeeHHO c 
nepBbiMM BxoflaMU nepeoro n BToporo 
awnjinTyflMbix MOflynsTopoB, BTopbie Bxoflbi 

KOTOpblX COeflUHeHbl C flSyMa BblXOflaMM 

napacf)a3Horo ycuriMTenfl, a Bbixoflbi 
npucoeflMHeHbi k aHTeHHaivi, na npneiviHoi^ 
CTopone flee npneMHbie aHTeHHbi 
npnooeflnneHbi k flByw Bxoflaw cywiwaTopa m 
BbNMTaTejin, Bbixofl cyMwaiopa coeflnneH co 
BxoflOM cfiaaoBpaLAaTejin, fleMOflynnTop h 

CjSMJIbTp Hl/|>KHMX HaCTOT, BBeflSHO Ha 

nepsflaioLfleii CTopone renepaTop necyifleCi 

MaCTOTbl, BblXOfl KOTOpOrO COeflMHeH CO BTOpbIM 

BxoflOM 6;ioKa yr/ioBoCf MOflyjini^kiM; Ha 
npusMHoR CTopoHe nocneflOBaTsnbHO 
cxjeflnneHbi nepsbiM nepecTpansaeMbM cfinTibTp, 

nepBbIM 3JieMeHT 3aflep>KKM M CUHXpOHHblt'l 

fleTeKTop. BblXOfl KOToporo coeflMHen co BxoflOM 
cjai/iJibTpa Hi/i>KHHx HacTOT, BblXOfl BbiHMTaTenn 
coeflMHSH CO BxoflaMM nepBoro 
nepecTpakiBaeuoro ctii/iJibTpa i/i nepsoro Kniona, 
BblXOfl KOToporo coeflUHSH CO BxoflOM nepBoro 
3JieMeHTa 3aflep>KKM, Bbixofl ctDaaoBpaiflaTen;! na 
90° cosflUHeH CO BxoflaMM BToporo 
nepecipaMBaeMoro cjDnnbTpa m Hspea BTopoii 
3JieMeHT 3aflep>KKM c ynpasn^ieMbiM BxoflOM 
BToporo KnioMa, nocneflOBaTenbHO 

coeflMHeHHbie nonocoBOM ctDMTibTp, CMecMTenb m 
rpeii/iki KnioM, Bbixofl KOToporo coeflUHeH c 
BbixoflOM BToporo KnioMa M Hspes aMnnnTyflHbiti 

OrpaHMHUTejlb co BTOpbIM BXOflOM CI/IHXpOHHOrO 

flSTSKTopa, BblXOfl BToporo nepecTpaMBasMoro 
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CjDMnbTpa COeflMHeH CO BXOflOM 

KoppenflL4MOHHoro npneMHUKa, n - bbixoaob 
KOToporo coeAHHeHbi cooTBeicTBeHHO c n - 
BXOAaMM nepBoro m BToporo 
nepecTpanBaewbiMn cfuJibTpaMM, nepsbiPi 
Bbixofl KoppejiflL^MOHHoro npi/iewHi/iKa coeAHHeH 
c ynpaBJinewbiM Bxoflow Tpeibero KnioHa m go 
BXOAOM cfjaaonHBepTopa. bbixoa Koroporo 
npucoeAMHeH ko BXOflaw nepeoro n BToporo 
KJiHDMePi, BTopoM BbixoA KoppenqL(MOHHoro 
npneMHMKa coeAHHeH co BTopbiM bxoaom 
CMecurenfl, Tpernii BbixoA Toro >Ke npneMHUKa 
npucoeAMHeH ko bxoav nonocoeoro cfjunbTpa h 

HeTBepiblM - KO BXOAV ASMOAyJlflTOpa OCHOBHblX 

coo6ineHMM. 

Ha cf)Mr 2 npneeAena cfiyHKL^MOHajibHafl 
cxeMa npeAnaraeMoro ycTpoHcTsa, rAe 

BBeflGHbl 0603HaMeHMfl; 

1 - 6;ioK ymoBoCS MopyiM\u,m, 

2 - pasBeTBMTe/ib moiahoctm, 

3, 4 - nepBbiM m BTopoii awnjinTyAHbie 

MOAyJIflTOpbl, 

5 - napoctjasHblPi ycujinTejib, 

6 - reHepBTop Hecyinefi HacTOTbi, 

7, 9 - aHTeHHbi c BepTMKajibHoti 
nojiJipnaauineM, 

8, 10 - aHTeHHbi c rapi/iaoHTaiibHoi^ 
nonspnaaLinei^, 

1 1 - cyMMaiop, 

12 - 6J10K paSHOCTM, 

13, 24 - nepBbiM m BTopoii nepecTpaMBaewbie 

4)HnbTpbl, 

14, 18 - nepBbiii n BTopoPi aneivieHTbi 
3aAep>KKM, 

15 - cnHxpoHHbiM AeieKTop, 

16, 19, 20 - nepsbiCi, BTopo^i n rpeTMM khiohm, 

17 - aMnnnTyflHbiii orpaHMHUTSJib, 

21 - cloasoBpaLAaiejib na 90°, 

22 - 43a30MHBepTOp, 

23 - CMecmejib, 

25 - nojiocoBoPi cfjujibTp, 

26 - KoppennuMOHHbm npHBMHUK, 

27 - AewoflyjifiTop ocHOBHbix cooBiAeHnCi, 

28 - CtDMJlbTp HM)KHMX HaCTOT (0HM), 

□peAnaraeMoe ycipoMCTBO rnvieeT 
cneAVKiLAne cjDyHKUMOHanbHbie cbash: na 
nepeAaKJLueti CTopoHe renepaiop HecymeM 
HacTOTbi 6 Hepea 6noK yrnoBoti MOAynsi^MH 1 
coeAMHBH CO BXOAOM paaseTBHTenfl MomnocTH 
2, ABa BbixoAa KOToporo cooTBeTCTeeHHO Hepea 
nepBbifi 3 n BTopoPi 4 awnjinTyAHbie 
MOAyJifiTopbi cosAMHeHbi c nepBoi^ 7 v\ BTopoB 8 
nepeAaioLi^kiMbi aHTeHHauki, BTopue bxoan 
awnjinTyAHbix MOflyjiniopoB coeAMHehbi 
cooTBSTCTBeHHO c BbixoAaMU napacfciasHoro 
ycMJiHTens 5, bxoa KOToporo asn^ieTca bxoaom 
AonojiHmenbHOM HHctDopMai4HM, a BTopoPi bxoa 
5noKa ymoBow Mop,Ymu,m 1 flBJiflercfl bxoaom 
ocHOBHoPi MHctDopMai^Mn; HspBaa 9 n BTopafl 10 
npneMHbie aHieHHbi coeAnnenbi 

cooTBSTCTBeHHO CO BXOAaMU cyMMaTopa 11 n 
BbiHUTaTensi 12, BbixoA cyMMaropa 11 nepea 
c|)a30BpaL^aTejib na 90° 21 coeAi/iHSH cxi 
BXOAaMU BToporo nepecTpansaeMoro cfii/iJibTpa 
24 n BToporo ajieMSHTa 3aAep>KKM 18, snxoa 
KOToporo coeAnnen c ynpaBJi^iioiUMM bxoaom 
BToporo Kntona 19, BbixoA BbNUTaieJin 12 Hepea 
nocneAOBaienbHO coeAHHennbie nepBuW 
nepecTpanBaeMbiM cfjunbTp 13, nepsbiM sjieMGHT 

3aAep>KKM 14, CUHXpOHHblCi ASTeKTop 15 M 
CjOMJlbTp HH>KHHX HaOTOT 28 COeflUHSH C BblXOflOM 

ycTpoMCTBa AonoriHUTejibHo^i MHcjaopManni/i, 
BbixoA BbNi/iTaTenn 12, KpoMe Toro, ^epes 
nepBbM Kn\m 1 6 coeAHHeH co bxoaom nepsoro 

■ \, BblXOA BTOporO 



nepecTpanBaeMoro cj^nnbTpa 24 coeAHHen co 
BXOAOM KoppejifiLinoHHoro npuBMHUKa 26, n - 

BblXOAOB KOTOporO COeAMHeHbl COOTBerCTBeHHO 

c n - BXOAaMM nepBoro 13 h BToporo 24 
nepecTpaMsaeMbix cjiMJibTpoB, nepBbift bbixoa 
Koppejini^MOHHoro npMeMHMKa 26 co bxoaom 
cjoaaonHBepTopa 22 m ynpasjinroiAi/iM bxoaom 
Tpeibero Kraona 20, BTopoR bbixoa 
KoppejiHL^MOHHoro npi/ieMHUKa 26 coeAMHen c 
OAHMM na bxoaob CMecMTejia 23, a Tpernt^ 
BBIXOA Toro >Ke npneMHUKa ^epea 
nocneAOBarenbHO coeAMHennbie nonocoBoii 
cjDnnbTp 25, CMecMTenb 23 n rpernti KntoH 20 
coeAMHeH CO BXOAaMM BToporo KnioHa 19, m 
Hepea awnnnTyAHbiCi orpaHUHMienb 17 co 

BTOpbIM BXOAOM CMHXpOHHOrO AeTBKTopa 15, 

BBIXOA cjaaaoMHBepTopa 22 coeAHHen co 
BXOAaMU nepBoro 16 m aroporo 19 KnioHeM, 
^eiBepTBiC^ xe bbixoa KoppejinnnoHHoro 
npneMHMKa 26 nepea ASMOAy/iaTop 27 coeAHHeH 

C BblXOflOM OCHOBHblX C006LUeHMM. 

□peAnaraeMoe ycrpoMCTBO paSoTasT 
cneAyioLnnM oSpaaoM. 

flucKpeiHO cociaBHOw HacTOTHbiM CMrnan c 
cjDaaoBOM MaHnnynfiL(Meii (flCM-OM), 
BbipaSaTbiBaeMbiM reneparopoM HecymeC^ 
MacTOTbi 6, MOAynnpyercfl b BnoKe yrnoBoPI 
MOAy/ifiLinn 1 no Macrore njii/i dpaze curHanoM 
OCHOBHBIX cooeiAeHMiS. C BBixoAa 6;ioKa 
ymoBoCi MOflyjiJiL^HM 1 CHrnaji nocTynaei na 
BXOA pasBeTBHTejin moluhocth 2, c Bbixofla 
KOToporo CMmaji paaBeiBJineTcn na Asa Kanana, 
B KOTopbix ycTaHOBneHbi Sjiokm aMnnnryAHbix 
MOAyn^iTopoB 3, 4. B 3thx MOAyn^iTopax 
awnnnryAa npuxoAi^iAnx curnanoB nsMeHJieTCfl 
npoTMBOcfjaaHo no aaKony nepeAaeasMbix 
AonojiHMTenbHbix cooeineHnt'l, CHUMaeMbix c 
napact)a3Horo ycminTena 5. C BbixoAOB 6noKOB 
aMn/imyAHoPi MOAynnLiMM 3, 4 CMrnajibi 
nocrynaioT na aHTeHHbi c BepTHKajibHoii 7 n 
ropusoHTajibHoCi 8 nojinpusaL^neCi. 3tm aHTeHHbi 
cosAaioT nojifl c opToronanbHoW nojiflpMsaL^neW 

(jlMHeMHOM MJIM KpyfOBOM). 

Cumanbi, MS/iyMaeMbie nepsAaioiAMMM 
aHTennaMU 7, 8, npuHnwaiOTCfl npneMHbiMM 
aHTeHHaMn 9, 10 c opToroHanbHoH 
nonapnaaiineM n nocTynaiOT Ha BXOAbi 
cyMMaTopa 11 n 6noKa paanocTH 12. C BbixoAa 
cyMMaTopa 1 1 CHrnan '^epea cj^aaoBpainaienb 
Ha 90° 21 nocTynasT Ha bxoa 
nepecTpanBaeMoro cfji/iJiBTpa 24. BapnaHT 
McnojiHeHi/in nepecTpanBaeMoro cf)i/iJiBTpa 
npHBBAeH Ha cjDnr.4, rp,e o6o3HaH8Ho: 1 - khioh, 
2 - nojiocoBOM c^JiiJibTp, 3 - cyMMaTop. Ha bxoa 
nepecTpanBaeMoro cfjujibTpa nocTynaeT 
flCM-*M CMFHan (cm. Jl.E.BapaKMH "CMCTSMbi 
CBflSH c luyMonoAogHbiMM cumajiaMM", M. , "P. n 
C." 1985 r. cjp. 36-38). 

Ha c|3nr.5 M3o6pa>KeHa HacTOTHO-speMeHHafl 
nnocKOCTb, na KOTopoM lutpmxobkom BbiAe/ieno 
pacnpeAeneHMe aneprnn flCH-OM curhajia, 
OTKyAa cneAyeT, hto npn npneMS LUnC-OM 
curnana nonoca nponycKannq bxoahoto 
cjai/iJibTpa b Ka>KAbiM MOMenT BpeMenn AO^na 
6biTb paBHa F, a npn npneMe flC-l-OM cumana 
OHa flo™Ha 6biTb paBHa F/Nc, rAe Nc - mhojio 
HacTOTHbix noanunCi flCH-cPM-curHajia. 

BpeMSHHaji nocneAOBaTejibHOCTb 
BKnioMeHMfl nonocoBbix cfinnbTpoB 2 
onpeflenneTCfl MacTOTHO-BpeMeHHoCi CTpyKjypoM 
flCM-OM curnana. flonoca nponycKanna 
cj3M;ibTpoB 2 paena nonoce mbctot = F/NC, 
aaHMMaewoM MacTOTHO-BpeMeHHbiM ansMeHTOM 
CMFHana, a Ani/iTeiibHOCTb BicnioHeHMfl cfjujibTpoB 
2 pasHa Ani/iTe/ibHOCTM At MacroTHo-BpeMeHHoro 
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sneMeHTa curHana. KoMaHflbi ynpaBJieHMfi 
nepecTpaneaeMbiM ctunbTpoM 24 nociynaioT c 
BbixoflOB ynpaBJieHHSR ct)HJibTpaMH 
AeiiJucfipaTopa 5 Koppe/iJiiJiMOHHoro npHeMHMKa 
(cM.0Mr.9). C reHeparopa ncn 6 npHewHUKa Ha 
cooTBeTCTByioiuMe bxoabi AeiuntljpaTopa 5 
noAaioTCfl TBicTOBbie niwnyjibcbi (cpurJa) n 
ycTaHOBOHHbie HMnynbCbi (cf)Mr.76), 
coBnaAaioLnne c HaHanoM ficn. 

BapnaHT McnojiHeHMfl flemnctjpaTopa 5 
npneMHMKa noKaaaH Ha cJjMr.e, rfle o6o3HaHeHo: 
1 - Aerinrenb, 2 - perMcrp CABura, 3 - 
KOAonpeoSpaaoBarenb. Ha bxoa perncipa 
CABMra nocTynaei ycTaHOBOHHbiM MMnyjibc, 
cosnaAatoLHHM no BpeivieHU c naMajioM ncn. 
OAHOBpeiweHHO na nepsoM BXOAe perncrpa 
CABMra (7r) noflsnaeTCfl curnan jiornnecKaa 
"1". B MoweHT noaajieHun nwnyjibca na 
TaKTOBOM BXOAe perncTpa CABura cumaji 
jioriwecKan "1" Ha nepBOM BbixoAe perncipa 
CABMra MCHeaaer n nonejineTcn na BTopoM 
BbixoAe (cjDMr. 7a). 3tm BbixoAHbie MMnyjibCbi 
ynpaenfltoT KJiioHaMM nepecTpaneaeMoro 
cjDMfibTpa. fleriMTenb ocymecTsnfleT ASJieHMe 
MacTOTbi cjieAOBaHi/ifl BXOAHbix raKTOBbix 
MMnyjibcoB (cjDMr Ja) b Nc paa, rAe Nq - Mucno 
cerMeHTOB ncn, cooTBercTByiomee Hucny 
HacTOTHbix nosnuHi^ flCM-<t>M cumana. 
KoAonpeoepaaoBarejib npeogpaayei BbixoAHoPi 
KOA perkicTpa cp,BV\rai b koa ynpaaneHi/isR 
HacTOToCi cMHTeaaropa 3 npHewHuica 26. 

C BbixoAa nepecTpanBaeMoro cfimibipa 24 
curnaji nocTynaei na Koppejinij;noHHbiCi 
npneMHMK (cM.ct)i/ir.9), cocTonmuM m3 
nepeMHO>KHTejifl 1, ysKonojiocHoro cjDMJibTpa 2, 
SnoKa o6Hapy>KeHMfi n cnHxpoHM3aLi,MM 7. 
renepaTopa ncn 6, c{5a30Boro MOAynaTopa 4. 
PaBoia KoppensLJ,MOHHoro npMSMHMKa 
saKTiioMaeTc;! b cfjasMpoBaHMM reHeparopa nCD 
6 n BXOAHoro curnajia c noMoiAbio 6jioKa 
o6Hapy>KeHi/ifl i/i ci/inxpoHi/isai^kibi 7. B stom 
cnyHae na buxoab nepeMHO)KHTejin 1 
BbiAejinercfi Hecymafi ^acTora nojiesHoro 
CHrnana. *MnbTpaL^Mfl Hecyti^eti nacTOTbi 
ocymecTBnfleTCfl ysKononocHbiM ctDMnbipoM 2 c 
nojiocoM nponycKaHMfl, paenoM nonoce 
CMFHana /,fy^= 211, , rp,e 1 - AnnrejibHOCTb 
curnana. BbiAeneHHbiPi ysKonojiocHbii^ CMrHan 
nocTynaer na AewoflyjifiTop coo6LneHnR 27, 
oTKyAa cHMMaeicfl CMrnan ooHOBHoro 
coo6L4eHHfl. 

Curhan HecymeR HacToibi nojiesHoro 
curHana c BbixoAa nepewHoxnTejiJi 1 
npMewHUKa (cfjur. 9) nocTynaei, Kpowe loro, Ha 
nonocoBOM ctDHJibrp 25, nonoca nponycKaHun 
KOToporo Bbi6MpaeTcq b K (~2-4) pas eonbiue 
nojiocbi MHct3opMaL4MOHHoro cumana. 

TaK KaK LJJMpMHa nojiocbi nponycKannfl 
ct)MnbTpa 25 shaMHTejibHO MeHbiue nojiocbi, 

SaHMMaSMOli LUHpOKOnOJIOCHblM 

CHrnaJlOM Afmnc- N.aFmh*, to Ha BblXOAe 

ctikiJibTpa 25 BejikiHkina molahocti/1 nouex SyAer 
CHH>KeHa B N/K paa, i.e. npH N = 1000 
npuMspHO B 250-500 paa. ripn gtom 
cooTHomeHne CMrnan/noMexa craHOBHTCfi 

BonbLiie eAMHML(bi. 

BOCCTaHOBfieHMe mcxoahom CtDOpMbI 

BXOAHoro flCH-OM CMrnana ocyLi^ecTBnneTCfl b 
CMecMTene 23, na oamh bxoa Koroporo 
nocTynaer OTcjDmibTpoBaHHan necymafl, a Ha 
ApyroPi - flCM-OM cMrHaji c BbixoAa cfciaaoBoro 
MOAyJiJiTopa 4 npMeMHUKa (dpw.Q). B ctJaaoBOM 
MOflyjifiTope 4 BbixoAHOM cMrnan cnHTesaTopa 3, 
aaAaHDiAMM HacTOTHo-BpeMeHHyio CTpyncrypy 
onopHoro flC4-0M curHa/ia, MaHnnyni/ipyeTCfi 



no cpaae CMrnanoM nceBAOcny^aMHOM 
nocneAoeaTejibHOCTM, nociynaioLneM c BbixoAa 
reHeparopa nCfl 6. flpuHeM onopna;! nCfl 
CMHxpoHHa c MOfly/iMpyioineti ncn BXOAHoro 
cuFHajia. 

TaKUM oSpasoM, b cMecurejie 23 
npoMCXOflMr BoccraHosneHMe cJiopMbi nonesHoro 
BXOAHoro flCM-0M CMFHana, ho oMnineHHoro or 
BXOAHbix luywoB. C Bbixofla CMecMre/ia 23 nepea 
KHioH 20 M aMnnMiyAHbiM orpaHUHnrejib 17 3ror 
CMrnaji e KaMecTee onopnoro noAaeicn na 
CMHxpoHHbiM AereKTop 15, Ha CMrnanbHbiM bxoa 
KOToporo nocrynaer CMrnan c BbixoAa 6jiOKa 
pasHOCTM 12, npeABapMrejibHO 

OTcfiMnbTpoBaHHbiM nepecTpanBasMbiM 
0MnbTpoM 13. 3tot nepecipanBaeMbiR cfjHJibrp 
13 aHanornHSH c|3MnbTpy 24, anropi/iTMbi mx 
paBoTbi raioKe cosnaAaior. 

BbikirpbiLU B noMexoaaiAi/iLAeHHOcri/i 
npeAnaraeworo ycrpoCicrBa AocrnraeTon aa 
oner npuMeneHMn nepecrpanBaeivibix ctJunbipoB 
13, 24, nonoca nponycKaHMH Koiopbix Af 
= Af^jnc/NC, TAe Nc - KonMHecTBO cerMeHTOB 
ncn, coBnaAaioLnee c MMcnoM nacTOTHbix 
nosML^Mi^ flCM-0M CMrnana. Honoca 
nponycKaHMfl BXOAHoro cfiMJibrpa b nporornne 
He MOJKer 6birb weHbiue Bejini^nHbi Afmnc- 
TaKMM oGpaaoM, nojioca BXOAHbix 
nepecrpaMBaeMbix 4)M;ibTpoB b npeAnaraeivioM 
ycrpoMCTBe b N^. paa y>Ke nonocbi BXOAHoro 
cjanjibrpa nporornna. CneAosarenbHO, 
cyMMapnafi MotuHOCTb Koppe/iMpoBaHHbix noMex 
(yaKonojiocHbix i/i kiMnyjibCHbix), nonaAaKiiAtix na 
BXOA KoppejijqukioHHoro npkisMHkiKa, a raioKS na 
BXOA CHHxpoHHoro ASTeiCTopa 15, b Nc paa 
MSHbiue, HSM B npoTornne, nro n onpsAejiner 
noBbiLueni/ie noMexosaiAi/iLAeHHOCTM 
npeATiaraeworo ycrpoflcrsa. 

BnoKM - sjieMenr aaAep)KKM 18 n iciio^ 19 - 
Heo6xoAi/iMbi Ann ncKfira^eHun norepi/i 
MHcfjopMai^i/ii/i, nepeA^aaeMoJ^ no Kanany 
Aononni/irejibHbix cx3o6iAeHMi^ ao Mowenra 
o6Hapy)KeHMfi HHcjaopwaui/in KoppenflunoHHbiM 

npneMHHKOM 26. flO 3T0r0 MOMBHTa onopHbiM 

curnan nocrynaer na bxoa cmhxpohhofo 
AereKTopa 15 c BbixoAa cyMwaropa 11 nepea 
sjieweHr aaAep>KKH 18 m icnioM 19. npn stom 
CMFHan c BbixoAa SnoKa paanocru 1 2 nocrynaer 
Ha CMrhajibMbiCi bxoa ckiHxpoHHoro AsreKTopa 15 
Hepea KnioH 16 m ansMeHT 3aAep>KKM 14. 

BapManr ncnojiHeHns renepaiopa necymefi 
MacTOTbi 6 noKasan na cjDMF,8, rfle oBosHa^eHo: 
1 - CMHTeaarop nacTOT, 2 - cfsaaoBbiM 
MOAyJiflTop, 3 - Aetiinctsparop, 4 - FenepaTop 
ncn, 5 - onopHbiii renepaiop. AnFopMiM 
c|)yHKL^MOHMpoBaHHfi rehepaTopa HecyiAeM 
Hacrorbi 6 ahajiornMeH anropnTMy ycrpoMCTBa 
c|3opMMpoBaHnn onopHoro curHana (6noKH 3, 4, 
5, 6 cfjMr.Q Koppe/inqnoHHoro npnewHUKa). 

reneparop ncn, npuweHenHbii^ b 
npeAnaraewoM ycrpoi^crBe. ornmaeic^ or 
reHeparopa nCH npoioiMna nanMHMeM 
AononHMienbHOFO Bbixofla, c KOToporo 
CHMMaioTcn yciaHOBOMHbie HMnynbCbi, 
coBnaflaioLAMe c nananoM nCH. TaKMe 
reneparopbi nCH onMcaHbi b nMreparype (cm. , 
HanpuMep, nerpoBHH H.r., PaaMaxHMH M.K. 
"CucreMbi csasM c LuyMonoAoSHbiMn 
curHanaMM", M.. "CoB.paflMo", 1969 r. 
CTp.146, pnc.68). 

Oopwiyjia M3o6peTeHiiJi: 

ycrpoMcreo paflMOCBnan c 
npocipaHCTBeHHoCi MOflyjinL^neCi, coAepxainee 
Ha nepeAaioineii cropone paaserBHTejib 



MOLUHOCTM, flea Bbixofla KOToporo coeflUHeHbi 
cooTBeTCTBeHHO CO BxoflaMU nepBoro m BToporo 
aMnnnTVAHbix MOAynaTopoB, Biopbie Bxoflbi 
KOTopbix coeAMHeHbi c BbixoAawn napacfiaaHoro 

yCMJlMTeJlfl, BXOfl KOTOpOrO SBJlfieTCfl BXOAOM 

AonojiHMTejibHoC^ i/iHctJopMai^kiki, a BbixoAbi 
awnjinTyAHbix MOAy/iflTopoB npucxjeAHHeHbi 
cooTBeTCTseHHO K nepeAaKJLUMM aHTeHHaw, npn 
npnewHoi^ CTopoHe nepsan m BTopan aHieHHbi 
npucoeAMHeHbi cooTBeicTBeHHO k flByw BxoflaM 
cyMMaropa n BbNUTarejifl, BbixoA cyMMaropa 
coeAMHeH co bxoaom ctJasoBpaiAarejifl Ha 90°, 

Ct)H;ibTp HM>KHHX HaCTOT H ASMOAy/lJlTOp 

ocHOBHbix cooQinenm, OTJinHaioiAeecfl leivi, mto 
BBBAeHbi Ha nepep,aKiui,ev\ CTopoHe 6jiok 
yrnoBoCi MOAyr:?mMM, nepsbiR Bxofl KOToporo 
aBJiaeica BxoflOM ocHOSHoPi HHc|Dopr^aL^i/iM, 
BTopot^ BXOA GoeAHHeH c BbixoAOM reHepaTopa 
Hecymei^ MacTOTbi, a BbixoA npucxjeAHHen ko 
BXOAV pasBeTBHTejifi moluhocth, na npnewHoM 
CTopoHe nocjieflOBarejibHO coeAHHeHHbie 
nepBbiti nepecTpanBaeMbiM ctDi/iJibTp, nepsbiPi 
aneMeHT 3aAep>KKM m CMHxpoHHbiM AereKTop, 
BbixoA KOToporo coeAMHen co bxoaom cjDMJibTpa 

HH>KHMX HaCTOT, C BblXOAa KOToporo CHMMaeTC;! 

AonojiHMTejibHafl HH^opMai^nn, bxoa nepsoro 
nepecTpanBaeworo 0i/iJibTpa coeAHHeh c 



BbixoAOM BbiMMTaTenfl M Mepes nepsbiM kjiioh - 
CO BXOAOM nepsoro sneMeHia saAepxKH, 
nocneAOBaiejibHO coeAHHeHHbie nonocoBoPi 
(|)iiJibTp, CMecmejib m rpeTHti khioh, buxoa 
KOToporo coeAHHen c BbixoAOM BToporo KnioMa n 
^ l^epe^ aMnjii/iTyflHbii^ orpahnm/iTejib - co BTopbiM 

BXOAOM CMHXpOHHOrO ASTeKTOpa. BblXOA 

cjaasoBpaLAaiena nepea BTopoPi 
nepecTpanBaeMbiPi cj^MnbTp coeAHHeH co 
BXOAOM KoppenfmnoHHoro npneMHUKa n Mepea 
BTopoM sneMeHT aaAepxKH - co bxoaom BToporo 
KnioMa, ynpaBfiaeMbiii bxoa KOToporo coeAMHeH 
c ynpaBfifleMbiM bxoaom nepBoro Kntona n 
BbixoAOM cjDaaonHBepTopa, bxoa KOToporo 
npucoeAnneH k ynpasjineMOMy BXOAy Tpeibero 
KnioMa n nepsoMy BbixoAy KoppenfmnoHHoro 
npnewMMKa, n BbixoAOB KOToporo coeAnneHbi 
cfflOTBeTCTBeHHO c p BxoflaMM nepBoro m BToporo 
nepecrpakiBaeubix cjsi/uibrpoB, BTopoi^ BbixoA 
KoppejinuMOHHora npnewHi/iKa coeAHHeH co 
BTopbiM bxoaom CMecnTejin, rperuM buxoa 
Koppejini^MOHHoro npneMHMKa npucoeAnnen ko 
20 BXOAY nonocoBoro cjDHJibTpa m HBTBepibiM - ko 
BXOAy ASMOAynflTopa ocHosHbix cooBiAeHi/iM, c 
BblXOAa KOToporo CHMMaercji ocHOBHafi 

l1HC|)0pMaL^M;i. 
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